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Elements of Static Strength 


For the total rectangular cross section, the shear stress can be found from 
Eq. (2.6f) by integrating between the limits of 0 and h/2. This gives 


T = 



h/2 


3 Q 
2 bh 


(2.6g) 


Two important observations can now be deduced from the foregoing analysis. 
The shear stress distribution is parabolic for the rectangular beam cross section 
with the maximum value attained at the neutral axis. The maximum stress is 3/2 
times the mean stress, which follows directly from Eq. (2.6g) 


3 Q 
2 A 


(2.7) 


Similar analysis for a beam with circular cross section shows that the shear 
stress distribution is again parabolic. The maximum value of the shear stress for 
the circular geometry works out to be 4/3 times the average stress. The values of 
3/2 and 4/3 are known as the shear distribution factors. Examples of the maximum 
shear stresses for these and other important cross-sectional geometries are given in 
Table 2.2. Note that r av in this table is obtained by dividing the shear load by the 
total beam cross section. 

Structural beams with open cross sections such as those of the I or T type 
transmit the shear loads largely through the webs, and the maximum stress ap¬ 
proximates closely that obtained by dividing the shear load by the area of the web. 
The effect of the flange on the shear stress distribution is found to be extremely 
small. In rapidly changing cross-sectional geometry, however, some engineering 
judgment would be required in deciding which portions of the section are likely to 
behave as flanges and which should be treated as typical webs. 

The fact that the shear stresses vanish at the edges of all the cross-sectional 
configurations is certainly a very convenient feature of structural behavior. It should 
be stipulated, however, that the foregoing shear considerations apply only to those 
shear loads which act through the center of twist coinciding with the centroid of 
the cross section. This type of loading assures that no torsional moments will be 
produced. The foregoing condition is fulfilled by cross-sectional areas having two 
areas of symmetry. 

For a general shape of beam cross section, the basic expression for the derivation 
of the shear distribution factor may be given as follows: 


r = 



(2.8) 


The reason for retaining both width dimensions B and b in this expression is 
that the width of the section may not be uniform. The limits of integration a and 
c refer to some arbitrary point, distance a removed from the neutral axis, and to 
the maximum distance from the neutral axis, respectively. In the case of Fig. 2.2, 
c — h/2 , and for the specific case calculated for the rectangular cross section, the 
distance a is made equal to zero,. 



